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LIQUID CRYSTAL DEVICE AND 
ELECTRONIC APPARATUS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation application of 
U.S. patent application Ser . No. 15 / 683,335 , filed on Aug. 
22 , 2017 , which application is a continuation application of 
U.S. patent application Ser . No. 15 / 064,169 , filed Mar. 8 , 
2016 , which application is a continuation application of U.S. 
patent application Ser . No. 14 / 549,189 , filed Nov. 20 , 2014 , 
issued as U.S. Pat . No. 9,310,654 on Apr. 12 , 2016 , which 
application is a continuation application of U.S. patent 
application Ser . No. 12 / 397,408 filed Mar. 4 , 2009 , issued as 
U.S. Pat . No. 8,922,741 on Dec. 30 , 2014 , which application 
claims priority to Japanese Patent Application No. 2009 
009615 filed in the Japanese Patent Office on Jan. 20 , 2009 , 
and Japanese Patent Application No. 2008-055867 filed in 
the Japanese Patent Office on Mar. 6 , 2008 , the entire 
contents of which are incorporated herein by reference . 

BACKGROUND 

Technical Field 

[ 0002 ] The invention relates to a liquid crystal device and 
an electronic apparatus . 

Related Art 

order to form a multi - domain structure , the shape of a 
comb - teeth shaped electrode needs to be studied . When 
electrode fingers constituting a comb - teeth shaped electrode 
are referred to as “ linear electrodes , " rather than arranging 
the entire linear electrodes within one sub - pixel to extend in 
the same direction , for example , as illustrated in FIG . 11 , 
linear electrodes 101a corresponding an upper half part of 
one sub - pixel are arranged to be inclined toward the top left 
corner in FIG . 11 and linear electrodes 101b corresponding 
to a lower half part thereof are arranged to be inclined 
toward the bottom left corner . A electric field is generated in 
a direction perpendicular to the extending direction of the 
linear electrodes 101a and 101b upon application of an 
electric voltage . Liquid crystal molecules are caused to be 
aligned in accordance with the electric field . In the case of 
FIG . 11 , two regions ( the upper half part and the lower half 
part of the sub - pixel ) where liquid crystal molecules are 
aligned in different directions are generated , whereby a 
dual - domain structure is achieved . 
[ 0005 ] Here , since a uniform lateral electric field is gen 
erated in portions ( encircled region indicated by symbol A in 
FIG . 11 ) of an liquid crystal layer disposed in the vicinity of 
the center portions of the linear electrodes 101a and 1016 , 
images can be properly displayed . However , since lateral 
electric fields are generated in various directions in portions 
( encircled regions indicated by symbol B in FIG . 11 ) of the 
linear electrodes 101a and 101b disposed in the vicinity of 
end portions thereof , the alignment of the liquid crystals is 
disordered , and thus , light transmittance during bright dis 
play is remarkably deteriorated at these locations . Therefore , 
in this configuration , the area capable of substantially con 
tributing to display is decreased , and thus , it is difficult to 
obtain a sufficient aperture ratio of the pixel and to achieve 
a high display luminance . In this respect , there is proposed 
a multi - domain liquid crystal display device in which in lieu 
of the configuration of FIG . 11 where the linear electrodes 
are arranged to extend in a short - axis direction of the 
sub - pixel , the linear electrodes are arranged to extend in the 
long - axis direction of the sub - pixel ( see Japanese Unexam 
ined Patent Application Publication No. 2002-014374 ) . Spe 
cifically , the pixel electrode and the common electrode are 
arranged to extend in the long - axis direction of the sub - pixel 
so that they are bent several times . 
[ 0006 ] According to the configuration disclosed in Japa 
nese Unexamined Patent Application Publication No. 2002 
014374 , since the area of the end portions of the linear 
electrodes within one sub - pixel is small compared with the 
configuration illustrated in FIG . 11 , it is possible to increase 
the area , which is able to substantially contribute to display , 
to thereby increase the aperture ratio of the pixel . However , 
since the pixel electrode and the common electrode are bent 
with respect to the sub - pixel having an approximately rect 
angular shape , there is generated a triangular dead space 
which does not contribute to display along the data line ( the 
longer side of the sub - pixel ) , and thus , the aperture ratio is 
decreased in this portion . Consequently , there is a problem 
that it is difficult to achieve a high display luminance . 

[ 0003 ] Hitherto , as one means for achieving a wide view 
ing angle of an liquid crystal device , there has been used a 
mode in which an electric field is applied to a liquid crystal 
layer in a direction of a substrate plane to thereby control 
alignment of liquid crystal molecules ( such a mode will be 
referred to as a lateral electric field mode ) , and an IPS 
( In - Plane Switching ) mode and an FFS ( Fringe - Field 
Switching ) mode have been known as such a lateral electric 
field mode . In a lateral electric field mode liquid crystal 
device , a pixel electrode and a common electrode are 
typically formed on the same substrate . In the case of the IPS 
mode , the pixel electrode and the common electrode are 
formed on the same layer and have a comb - teeth shape . On 
the other hand , in the case of the FFS mode , the pixel 
electrode and the common electrode are formed on different 
layers , respectively , and one of them has a comb - teeth shape 
and the other has a beta shape . In particular , in the case of 
the FFS mode , since the pixel electrode and the common 
electrode are formed on different layers , a strong electric 
field is generated from a fringe portion of the electrode in a 
direction inclined with respect to the substrate plane . There 
fore , the FFS mode has a merit that the alignment of liquid 
crystal molecules disposed right above the electrode can be 
easily controlled compared with the IPS mode . 
[ 0004 ] As a method for achieving a further wider viewing 
angle with the lateral electric field mode liquid crystal 
device , there is a known method that forms a plurality of 
regions , a so - called multi - domain , in which liquid crystal 
molecules within one sub - pixel are aligned in different 
directions upon voltage application ( a region where liquid 
crystal molecules are aligned in approximately one direction 
is referred to as a domain ) . Since the viewing angle char 
acteristics corresponding to inherent contrast ratios of 
respective domains are compensated by forming multiple 
domains , it is possible to achieve a wide viewing angle . In 

SUMMARY 

[ 0007 ] An advantage of some aspects of the invention is 
that it provides a liquid crystal device having a high pixel 
aperture ratio , a high display luminance and a wide viewing 
angle and an electronic apparatus using the liquid crystal 
device . 
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[ 0008 ] According to an aspect of the invention , there is 
provided a liquid crystal device including a first substrate 
and a second substrate that are disposed to face each other ; 
a liquid crystal layer that is sandwiched between the first 
substrate and the second substrate ; a first electrode that is 
provided on the liquid crystal layer side of the first substrate ; 
an insulating layer that is provided on the liquid crystal layer 
side of the first electrode ; and a second electrode that is 
provided on the liquid crystal layer side of the insulating 
layer , in which the first substrate has formed thereon a 
plurality of data lines and a plurality of scan lines which 
intersect each other ; sub - pixels are formed at regions sur 
rounded by the data lines and the scan lines ; the second 
electrode has a plurality of linear electrodes that is disposed 
with a gap therebetween ; each of the plurality of linear 
electrodes extends in a long - axis direction of the sub - pixels 
and has at least one bent portion ; the bent portion has such 
a shape that both sides thereof are inclined in opposite 
directions with respect to the long - axis direction of the 
sub - pixels ; and the data lines or the scan lines are bent in an 
extending direction of the linear electrodes having the bent 
portion . Here , “ sub - pixel ” in the invention is a region which 
serves as the minimum unit of displaying an image . More 
over , the sub - pixels are provided so as to correspond to 
colored layers having different colors of color filters , and 
one pixel is formed by a plurality of adjacent sub - pixels . 
[ 0009 ] According to the liquid crystal device of the above 
aspect of the invention , since each of the linear electrodes 
constituting the second electrode is generally arranged to 
extend in the long - axis direction of the sub - pixels and 
includes at least one bent portion , and the bent portion has 
such a shape that both sides thereof are inclined in opposite 
directions with respect to the long - axis direction of the 
sub - pixels , a multi - domain structure is formed , and thus , it 
is possible to achieve a wide viewing angle . Moreover , since 
the data line is bent in the extending direction of the linear 
electrodes having the bent portion , it is possible to suppress 
dead spaces which do not contribute to display from gen 
erating along the longer sides of the sub - pixel , and thus , a 
high aperture ratio can be maintained . 
[ 0010 ] In the above aspect of the invention , the first 
electrode may be a pixel electrode and the second electrode 
may be a common electrode . 
[ 0011 ] According to such a configuration , since the insu 
lating layer is formed on the pixel electrode and the common 
electrode having a plurality of linear electrodes is formed on 
the surface of the insulating layer so as to cover the entire 
sub - pixels , it is possible to maximize the aperture ratio of the 
sub - pixels . 
[ 0012 ] In the aspect of the invention , each of the plurality 
of linear electrodes may be linearly symmetric about a 
short - axis direction of the bent portion . 
[ 0013 ] In the aspect of the invention , a region disposed 
between bent portions of two linear electrodes adjacent in a 
short - axis direction of the sub - pixels may be a gap between 
the two adjacent linear electrodes . 
[ 0014 ] The configuration can be restated as follows : when 
the gap between two adjacent linear electrodes is referred to 
as a “ slit , ” since the slit is formed between bent portions of 
the two adjacent linear electrodes , the configuration means 
that the slits are connected with each other across both sides 
of the bent portions in the long - axis direction of the sub 
pixels . According to such a configuration , it is possible to 
maximize the aperture ratio of the sub - pixels . 

[ 0015 ] Alternatively , a connection portion may be pro 
vided to a region disposed between bent portions of two 
adjacent linear electrodes in a short - axis direction of the 
sub - pixels so as to connect the two adjacent linear electrodes 
with each other . 
[ 0016 ] The configuration can be restated as follows : the 
configuration means that the slits on both sides of the bent 
portions in the long - axis direction of the sub - pixels are 
divided by the connection portion . When the slits are con 
nected with each other across both sides of the bent portions , 
there is a fear that it may cause problems that display defects 
resulting from an alignment disorder ( disclination ) of liquid 
crystals at the bent portions may spread or that the display 
defects may be unstably transferred to other positions upon 
application of an external force to the liquid crystal device . 
However , it is possible to solve the problems by dividing the 
slits on both sides of the bent portions by the connection 
portion . 
[ 0017 ] In the above aspect of the invention , among the 
linear electrodes and the gaps alternately arranged in a 
short - axis direction of the sub - pixels , the linear electrode 
and the gap disposed at a region located close to the bent 
data line ( or the bent scan line ) may have a width larger than 
a width of the linear electrode and the gap disposed at a 
region located distant from the bent data line ( or the bent 
scan line ) . 
[ 0018 ] Alternatively , among the plurality of linear elec 
trodes arranged in a short - axis direction of the sub - pixels , 
the linear electrode disposed at a region located close to the 
bent data line ( or the bent scan line ) may have a width larger 
than a width of the linear electrode disposed at a region 
located distant from the bent data line ( or the bent scan line ) . 
[ 0019 ] Alternatively , among a plurality of the gaps 
arranged in a short - axis direction of the sub - pixels , the gap 
disposed at a region located close to the bent data line ( or the 
bent scan line ) may have a width larger than a width of the 
gap disposed at a region located distant from the bent data 
line ( or the bent scan line ) . 
[ 0020 ] According to the configuration of the above aspect 
of the invention , although it is possible to provide a high 
aperture ratio , there is a fear that when a larger part of the 
outer border of the second electrode is located in close 
proximity of the data line , due to the influence of an electric 
field generated between the data line and the second elec 
trode , the alignment of the liquid crystal molecules between 
them is disordered , thus leading to display defects . There 
fore , when the width of at least one of the linear electrode 
and the gap disposed at a region located in the vicinity of the 
circumference of the sub - pixel and close to the data line is 
larger than the width of at least one of the linear electrode 
and the gap disposed at a region located in the vicinity of the 
center of the sub - pixel and distant from the data line , it is 
possible to make the second electrode less likely to be 
influenced by the data line to thereby suppress the alignment 
disorder of the liquid crystal molecules between them . 
[ 0021 ] The liquid crystal device according to the above 
aspect may further include a light shielding film configured 
to overlap with the data line ( or the scan line ) which is at 
least bent in plan view , the light shielding film being 
provided on the first substrate . 
[ 0022 ] According to such a configuration , since the data 
line and the light shielding film are formed on the first 
substrate , it is possible to perform the positional alignment 
between the data line and the light shielding film with a high 
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accuracy compared with the case where the data line and the 
light shielding film are formed on different substrates . 
Accordingly , it is possible to achieve a high aperture ratio . 
[ 0023 ] Further , the liquid crystal device may further 
include a light shielding film configured to overlap with the 
data line ( or the scan line ) which is at least bent in plan view , 
the light shielding film being provided on the second sub 
strate . 
[ 0024 ] According to another aspect of the invention , there 
is provided an electronic apparatus having the liquid crystal 
device according to the above aspect of the invention . 
According to such a configuration , it is possible to realize an 
electronic apparatus having a liquid crystal display unit 
capable of achieving a high display luminance and a wide 
viewing angle . 
[ 0025 ] Additional features and advantages are described 
herein , and will be apparent from the following Detailed 
Description and the figures . 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0026 ] FIG . 1 is an equivalent circuit diagram of an liquid 
crystal device according to a first embodiment of the inven 
tion . 
[ 0027 ] FIG . 2 is a plan view illustrating a configuration of 
one pixel of the liquid crystal device according to the first 
embodiment . 
[ 0028 ] FIG . 3 is a cross - sectional view illustrating the 
configuration of one pixel of the liquid crystal device 
according to the first embodiment . 
[ 0029 ] FIG . 4 is a plan view illustrating a configuration of 
one pixel of a liquid crystal device according to a second 
embodiment of the invention . 
( 0030 ] FIG . 5 is a plan view illustrating a configuration of 
one pixel of a liquid crystal device according to a third 
embodiment of the invention . 
[ 0031 ] FIG . 6 is a plan view illustrating a configuration of 
one pixel of a liquid crystal device according to a fourth 
embodiment of the invention . 
[ 0032 ] FIG . 7 is a cross - sectional view illustrating the 
configuration of one pixel of the liquid crystal device 
according to the fourth embodiment . 
[ 0033 ] FIG . 8 is a diagram illustrating an arrangement of 
optical axes of the liquid crystal device according to the 
fourth embodiment . 
[ 0034 ] FIG . 9 is a cross - sectional view of a liquid crystal 
device according to a modification . 
[ 0035 ] FIG . 10 is a perspective view illustrating an 
example of an electronic apparatus according to the inven 
tion . 
[ 0036 ] FIG . 11 is a plan view illustrating an example 
configuration of a pixel of a known lateral electric field 
mode liquid crystal device . 

diagram of the liquid crystal device according to this 
embodiment . FIG . 2 is a plan view illustrating a configura 
tion of one pixel of the liquid crystal device . FIG . 3 is a 
cross - sectional view illustrating the configuration of one 
pixel of the liquid crystal device . In the drawings below , 
individual members are appropriately depicted with differ 
ent reduced scales in order to make them large enough to be 
recognized on the drawings . 
[ 0039 ] A liquid crystal device 1 according to this embodi 
ment is a color liquid crystal display device in which one 
pixel is configured by three sub - pixels capable of outputting 
color light of red ( R ) , green ( G ) and blue ( B ) . Here , a display 
region which serves the minimum unit of display will be 
referred to as “ sub - pixel , ” and a display region composed of 
a group ( R , G and B ) of sub - pixels will be referred to as 
" pixel . ” Further , in this specification , " a long - axis direction 
of the sub - pixel ” corresponds to the Y - axis direction in FIG . 
2. That is , “ the long - axis direction of the sub - pixel ” is 
defined not as a direction extending along an extending 
direction of bent portions of later - described pixel electrodes , 
but as a direction in which sub - pixels of the same color are 
arranged . Moreover , “ a short - axis direction of the sub - pixel ” 
corresponds to the X - axis direction perpendicular to the 
Y - axis direction in FIG . 2 . 

[ 0040 ] As illustrated in FIG . 1 , in the liquid crystal device 
1 according to this embodiment , pixel electrodes ( second 
electrodes ) 11 are provided to correspond to respective one 
of a plurality of sub - pixels 2R , 2G and 2B ( see FIG . 2 ) which 
is arranged in a matrix to form a display region . Moreover , 
the pixel electrodes 11 are connected to pixel switching TFT 
( Thin Film Transistor ) elements 12 for controlling the con 
duction state of the corresponding pixel electrodes 11. Data 
lines 13 are electrically connected to respective sources of 
the TFT elements 12. Image signals S1 , S2 , ... , and Sn are 
supplied from a data line driving circuit 16 to the respective 
data lines 13. It is to be noted that capacitance lines 20 are 
not always necessary and may be provided as necessary . 
[ 0041 ] Moreover , scan lines 14 are electrically connected 
to respective gates of the TFT elements 12. Scan signals G1 , 
G2 , ... , and Gm are supplied in a pulsating manner at a 
predetermined timing from a scan line driving circuit 17 to 
the respective scan lines 14. The scan signals G1 , G2 , and 
Gm are applied in this order to the respective scan lines 14 
in a line - sequential manner . Further , the pixel electrodes 11 
are electrically connected to respective drains of the TFT 
elements 12. When the TFT elements 12 which are switch 
ing elements are turned on for only a predetermined period 
by the scan signals G1 , G2 , ... , and Gm supplied from the 
scan lines 14 , the image signals S1 , S2 , ... , and Sn supplied 
from the data lines 13 are written to liquid crystals of 
respective pixels at a predetermined timing . 
[ 0042 ] The image signals S1 , S2 , ... , and Sn having a 
predetermined level having written to the liquid crystals are 
held for a predetermined period by liquid crystal capaci 
tances formed between the pixel electrodes 11 and later 
described common electrodes ( first electrodes ) . Further , in 
order to prevent the held image signals S1 , S2 , . and Sn 
from leaking , storage capacitances 18 are formed between 
the pixel electrodes 11 and the capacitance lines 20 so as to 
be parallel with the liquid crystal capacitances . When volt 
age signals are applied to the liquid crystals , the alignment 
state of the liquid crystal molecules is changed in accor 

DETAILED DESCRIPTION 

[ 0037 ] Embodiments of the present application will be 
described below in detail with reference to the drawings . 

First Embodiment 
[ 0038 ] A liquid crystal device according to a first embodi 
ment of the invention will be described herein below with 
reference to FIGS . 1 to 4. The liquid crystal device accord 
ing to this embodiment is an example of a FFS mode color 
liquid crystal display device . FIG . 1 is an equivalent circuit 
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dance with the applied voltage level . In this way , light 
incident on the liquid crystals is modulated to perform 
gradation display . 
[ 0043 ] Next , the configuration of the pixel of the liquid 
crystal device 1 according to this embodiment will be 
described . FIG . 2 is a plan view illustrating a pattern 
configuration of one pixel composed of three sub - pixels 2R , 
2G and 2B of three colors R , G and B. As illustrated in FIG . 
2 , the pixel electrode 11 provided to each of the sub - pixels 
2R , 2G and 2B has such a rectangular shape that is bent at 
the center in a long - axis direction thereof . Specifically , both 
sides of a bent portion K are bent to be inclined in opposite 
directions with respect to the long - axis direction of the 
sub - pixels 2R , 2G and 2B so that an upper half part thereof 
is inclined toward the top left corner in FIG . 2 while a lower 
half part thereof is inclined toward the bottom left corner . 
[ 0044 ] Moreover , inside the pixel electrode 11 , a plurality 
of slits ( gaps ) 3 is formed so as to extend in the same 
direction as an extending direction of an outer border 11a of 
the pixel electrode 11. That is , the slits 3 are bent so that both 
sides of the bent portion K are inclined in opposite directions 
with respect to the long - axis direction of the sub - pixels 2R , 
2G and 2B in a manner similar to the sub - pixels 2R , 2G and 
2B in which the upper half parts thereof are inclined toward 
the top left corner in FIG . 2 while the lower half parts thereof 
are inclined toward the bottom left corner . Although only 
four slits 3 are illustrated in FIG . 2 in order to make them 
large enough to be recognized on the drawings , many more 
slits may be formed in practical cases . As a result , linear 
electrodes 4 are formed by both sides of the slits 3 . 
[ 0045 ] In the case of this embodiment , a region disposed 
between bent portions K of two linear electrodes 4 adjacent 
in the short - axis direction of the sub - pixels 2R , 2G and 2B 
corresponds to the slit 3. That is , the slits 3 are formed 
between bent portions K of two adjacent linear electrodes 4 , 
and the slits 3 are connected with each other across both 
sides of the bent portions K in the long - axis direction of the 
sub - pixels 2R , 2G and 2B . Further , in this embodiment , the 
width L of the linear electrodes 4 and the width S of the slits 
3 are constant within the pixel electrode 11 . 
[ 0046 ] The TFT element 12 is provided at the top right 
corner of each of the sub - pixels 2R , 2G and 2B in FIG . 2 . 
The TFT element 12 includes a gate electrode 22 formed to 
be integral with the scan line 14 , a semiconductor layer 23 , 
a source electrode 24 formed to be integral with the data line 
13 , and a drain electrode 25. Here , reference numeral 26 is 
a contact hole for electrically connecting the drain electrode 
25 and the pixel electrode 11 to each other . The data line 13 
is formed to be bent along the same direction as the 
extending direction of the linear electrode 4 having the bent 
portion K. In the case of this embodiment , since the extend 
ing direction of the linear electrode 4 is identical with the 
extending direction of the outer border lla of the pixel 
electrode 11 , the configuration can be restated as follows : the 
data line 13 is formed to be bent along the extending 
direction of the outer border 11a of the pixel electrode 11 
with a predetermined gap from the outer border 11a of the 
pixel electrode 11. It is to be noted that the pixel electrode 
11 may be bent so that both sides of the bent portion K are 
inclined in opposite direction to the long - axis direction of 
the sub - pixels 2R , 2G and 2B in a manner that the upper half 
part thereof is inclined toward the top right corner while the 
lower half part thereof is inclined toward the bottom right 

corner . Although it is preferable that the inclination angles 
are equal to each other , the inclination angles may be 
different from each other . 

[ 0047 ] Next , a cross - sectional structure of the liquid crys 
tal device 1 according to this embodiment will be described . 
As illustrated in FIG . 3 , the liquid crystal device 1 includes 
an element substrate ( first substrate ) 28 , a counter substrate 
( second substrate ) 29 that is disposed to face the element 
substrate 28 , a liquid crystal layer 30 that is sandwiched 
between the element substrate 28 and the counter substrate 
29 , a polarization plate 31 that is provided on an outer 
surface side ( a side opposite the liquid crystal layer 30 ) of 
the element substrate 28 , and a polarization plate 32 that is 
provided an outer surface side of the counter substrate 29 . 
The liquid crystal device 1 is configured such that an 
illumination light is irradiated thereto from a backlight ( not 
illustrated ) disposed on the outer surface side of the element 
substrate 28. Further , in the liquid crystal device 1 , sealing 
members ( not illustrated ) are provided along the circumfer 
ences of opposite surfaces of the element substrate 28 and 
the counter substrate 29 , and the liquid crystal layer 30 is 
sealed within a space surrounded by the sealing members , 
the element substrate 28 and the counter substrate 29 . 

[ 0048 ] The element substrate 28 includes a substrate body 
33 formed of a transparent material such as glass , quartz or 
plastic , and a gate insulating film 34 , an interlayer insulating 
film 35 and an alignment film 36 for controlling an initial 
alignment direction ( rubbing direction ) of the liquid crystal 
layer 30 , which are stacked in this order on a surface on an 
inner side ( a side close to the liquid crystal layer 30 ) of the 
substrate body 33 . 
[ 0049 ] The element substrate 28 is provided with the gate 
electrode 22 ( scan line 14 ) disposed on the inner surface of 
the substrate body 33 , the common electrodes ( first elec 
trodes ) 37 provided so as to correspond to each of the 
sub - pixels , common lines 38 configured to connect the 
common electrodes 37 with each other , the data line 13 ( see 
FIG . 2 ) disposed on the inner surface of the gate insulating 
film 34 , the semiconductor layer 23 , the source electrode 24 , 
the drain electrode 25 , and the pixel electrode 11 disposed on 
the inner surface of the interlayer insulating film 35. The 
gate insulating film 34 is formed of a transparent material 
having insulating properties such as a silicon nitride or a 
silicon oxide so as to cover the scan lines 14 , the common 
lines 38 and the common electrodes 37 formed on the 
substrate body 33 . 
[ 0050 ] The interlayer insulating film 35 is formed of a 
transparent material having insulating properties such as a 
silicon nitride or a silicon oxide , similar to the gate insulat 
ing film 34 so as to cover the semiconductor layer 23 , the 
source electrodes 24 and the drain electrode 25 formed on 
the gate insulating film 34. Further , contact holes 26 which 
are through - holes for achieving conduction between the 
pixel electrodes 11 and the TFT elements 12 are formed at 
portion of the interlayer insulating film 35 where the drain 
electrodes 25 and the pixel electrodes 11 overlap with each 
other in plan view illustrated in FIG . 2. The alignment film 
36 is formed of an organic material such as polyimide so as 
to cover the pixel electrodes 11 on the interlayer insulating 
film 35. Further , an alignment treatment for controlling the 
alignment of the liquid crystal molecules constituting the 
liquid crystal layer 30 is performed to the upper surface of 
the alignment film 36 . 
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[ 0051 ] The counter substrate 29 includes a substrate body 
40 formed of a transparent material such as glass , quartz or 
plastic , and colored layers 41 of color filters and an align 
ment film 42 which are stacked in this order on a surface on 
an inside ( a side close to the liquid crystal layer 30 ) of the 
substrate body 40. The colored layers 41 are disposed so as 
to correspond to the sub - pixels 2R , 2G and 2B , are formed 
of acryl , for example , and contain coloring materials corre 
sponding to colors to be displayed by the sub - pixels 2R , 2G 
and 2B . The alignment film 42 is formed of an organic 
material such as polyimide or an inorganic material such as 
a silicon oxide similar to the alignment film 36 and has an 
alignment direction thereof identical with an alignment 
direction of the alignment film 36 . 
[ 0052 ] Polarization plates 31 and 32 provided on outer 
surfaces of the respective substrates have transmission axes 
thereof being perpendicular to each other . Therefore , a 
transmission axis of one of the polarization plates is parallel 
with the alignment direction of the alignment film 36 while 
a transmission axis of the other polarization plate is perpen 
dicular to the alignment direction of the alignment film 36 . 
[ 0053 ] In the liquid crystal device 1 according to this 
embodiment , since both sides ( the upper and lower sides in 
FIG . 2 ) of the bent portion K of each of the linear electrodes 
4 constituting the pixel electrode 11 have such a shape that 
is inclined in opposite directions , two domains are formed 
within one sub - pixel 2R , 2G or 2B , whereby it is possible to 
achieve a wide viewing angle . Moreover , since the linear 
electrodes 4 ( or the slits 3 ) extend in the long - axis direction 
of the sub - pixels 2R , 2G and 2B , the respective parts of the 
linear electrodes 4 ( or the slits 3 ) extend in a direction 
parallel with the outer border 11a of the pixel electrode 11 , 
and the data line 13 is bent along the extending direction of 
the outer border 11a of the pixel electrode 11 , it is possible 
to suppress generation of spaces , which do not contribute to 
display , at positions along the longer sides of the pixel 
electrode 11 , thereby increasing the aperture ratio compared 
with the known example . Furthermore , in the case of this 
embodiment , since the slits 3 are connected with each other 
across both sides of the bent portions K , it is possible to 
further increase the aperture ratio . In this way , a liquid 
crystal device having a high display luminance can be 
provided . In addition , the sub - pixel is long in the extending 
direction of the data line 13. That is , the extending direction 
of the data line 13 corresponds to the long - axis direction of 
the sub - pixel . However , the sub - pixel may be long in the 
extending direction of the scan line 14. That is , when the 
extending direction of the scan line 14 corresponds to the 
long - axis direction of the sub - pixel , the linear electrodes are 
formed along the extending direction of the scan line 14 . 

[ 0055 ] In the first embodiment , the slits 3 formed within 
the pixel electrode 11 were formed to be connected with 
each other across both sides of the bent portions K. To the 
contrary , in the liquid crystal device according to this 
embodiment , as illustrated in FIG . 4 , connection portions 55 
are formed between the bent portions K of two linear 
electrodes 54 adjacent in the short - axis direction of the 
sub - pixels 2R , 2G and 2B so as to connect the two adjacent 
linear electrodes 54 with each other . That is , slits 53 are 
individually formed on both sides of the bent portions K and 
the slits 53 on both sides of the bent portions K are divided 
by the connection portions 55 . 
[ 0056 ] In the liquid crystal device according to this 
embodiment , it is possible to obtain the same advantage as 
the first embodiment that it is possible to provide a liquid 
crystal device capable of achieving a wide viewing angle , a 
high aperture ratio , and a high display luminance . If the slits 
3 are connected with each other across both sides of the bent 
portions K as in the case of the first embodiment , there is a 
fear that it may cause problems that display defects resulting 
from an alignment disorder ( disclination ) of liquid crystals 
at the bent portions K may spread beyond expectation or that 
the display defects may be unstably transferred to other 
positions upon application of an external force to the liquid 
crystal device . To the contrary , according to the liquid 
crystal device of this embodiment , it is possible to solve the 
problems by dividing the slits 53 on both sides of the bent 
portions K by the connection portions 55 . 

Third Embodiment 

[ 0057 ] A liquid crystal device according to a third embodi 
ment of the invention will be described herein below with 
reference to FIG . 5. A basic configuration of the liquid 
crystal device according to this embodiment is the same as 
that of the first and second embodiments , except that the 
pixel electrode is configured differently from that of the first 
and second embodiments . FIG . 5 is a plan view illustrating 
the configuration of one pixel of the liquid crystal device 
according to this embodiment . In FIG . 5 , the same constitu 
ent elements as those of FIG . 2 used in the first embodiment 
will be denoted by the same reference numerals and the 
detailed descriptions thereof will be omitted . 
[ 0058 ] In the first and second embodiments , the width L of 
the linear electrodes and the width S of the slits were 
constant within the pixel electrode . To the contrary , in the 
liquid crystal device according to this embodiment , as 
illustrated in FIG . 5 , the width of the linear electrodes and 
the width of the slits are configured such that the width L1 
of the linear electrode and the width S1 of the slit disposed 
at a region located in the vicinity of the circumference of the 
sub - pixel and close to the data line are relatively large while 
the width L2 of the linear electrode and the width S2 of the 
slit disposed at a region located in the vicinity of the center 
of the sub - pixel and distant from the data line are relatively 
small . 
[ 0059 ] Further , although in this embodiment , both the 
width L of the linear electrodes and the width S of the slits 
are changed , only either one of them may be changed . 
Specifically , while maintaining the constant width of the 
linear electrodes within the pixel electrode , the width S1 of 
the slit disposed at a region located in the vicinity of the 
circumference of the sub - pixel and close to the data line may 
be relatively large , and the width S2 of the slit disposed at 
a region located in the vicinity of the center of the sub - pixel 

Second Embodiment 

[ 0054 ] A liquid crystal device according to a second 
embodiment of the invention will be described herein below 
with reference to FIG . 4. A basic configuration of the liquid 
crystal device according to this embodiment is the same as 
that of the first embodiment , except that the pixel electrode 
is configured differently from that of the first embodiment . 
FIG . 4 is a plan view illustrating the configuration of one 
pixel of the liquid crystal device according to this embodi 
ment . In FIG . 4 , the same constituent elements as those of 
FIG . 2 used in the first embodiment will be denoted by the 
same reference numerals and the detailed descriptions 
thereof will be omitted . 
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and distant from the data line may be relatively small . 
Alternatively , while maintaining the constant width of the 
slits within the pixel electrode , the width L1 of the linear 
electrode disposed at a region located in the vicinity of the 
circumference of the sub - pixel and close to the data line may 
be relatively large , and the width L2 of the linear electrode 
disposed at a region located in the vicinity of the center of 
the sub - pixel and distant from the data line may be relatively 
small . 
[ 0060 ] In the liquid crystal device according to this 
embodiment , it is possible to obtain the same advantage as 
the first and second embodiments that it is possible to 
provide a liquid crystal device capable of achieving a wide 
viewing angle , a high aperture ratio , and a high display 
luminance . 
[ 0061 ] Since the invention is characterized in that the data 
line is bent so as to extend along the outer border of the pixel 
electrode , although it is possible to provide a high aperture 
ratio , there is a fear that when a larger part of the outer 
border of the pixel electrode is located in close proximity of 
the data line , a crosstalk may occur between the data line and 
the pixel electrode , thus leading to display defects . There 
fore , as in the case of this embodiment , when the width L1 
and S1 of the linear electrode 54 and the slit 53 disposed at 
the region located in the vicinity of the circumference of the 
sub - pixel and close to the data line 13 are larger than the 
width L2 and S2 of the linear electrode 54 and the slit 53 
disposed at the region located in the vicinity of the center of 
the sub - pixel and distant from the data line 13 , it is possible 
to make the potential of the pixel electrode 51 less likely to 
be influenced by the data line 13 to thereby suppress the 
occurrence of the crosstalk . 

element substrate 68. Therefore , as illustrated in FIG . 6 , the 
common electrode 67 includes linear electrodes 64 and slits 
63 . 
[ 0064 ] More specifically , in the liquid crystal device 1A , 
as illustrated in FIG . 7 , the liquid crystal layer 30 is 
sandwiched between the element substrate 68 and the coun 
ter substrate 69. Although not illustrated , the thickness of the 
liquid crystal layer 30 is maintained constant by a spacer . A 
polarization plate 31 is formed on an outer surface of the 
element substrate 68 , and a polarization plate 32 is formed 
on an outer surface of the counter substrate 69. Further , a 
backlight 74 is arranged so as to irradiate light toward the 
outer surface side of the element substrate 68 . 
[ 0065 ] First , a configuration of the element substrate 68 
will be described . The element substrate 68 has a substrate 
body 33 as its base . On a surface of the substrate body 33 of 
the element substrate 68 close to the liquid crystal layer 30 , 
scan lines 14 which are branched from the gate electrodes 22 
are formed so as to extend in the X - axis direction in FIG . 6 , 
and a gate insulating film 34 is formed so as to cover the gate 
electrodes 22 and the scan lines 14. A semiconductor layer 
23 is formed on the gate insulating film 34 so as to face the 
gate electrodes 22 , and a source electrode 24 and a drain 
electrode 25 are formed so as to partially cover the semi 
conductor layer 23. In this way , TFT elements 12 are formed 
by the semiconductor layer 23 , the gate electrodes 22 , the 
source electrodes 24 and the drain electrodes 25. The source 
electrodes 24 are branched from the data lines 13 , and the 
data electrodes 13 extend in the Y - axis direction in FIG . 6 . 
[ 0066 ] A passivation film 76 formed of a silicon oxide or 
a silicon nitride so as to cover the semiconductor layer 23 , 
the source electrodes 24 and the drain electrodes 25 , and a 
first interlayer insulating film 71 is formed so as to cover the 
passivation film 76. Moreover , pixel electrodes 61 formed of 
a transparent conductive material are formed individually 
for each sub - pixel so as to cover the first interlayer insulating 
film 71. Contact holes 26 are formed to penetrate through the 
passivation film 76 and the first interlayer insulating film 71 
and reach the drain electrodes 25 so that the pixel electrodes 
61 and the drain electrodes 25 are electrically connected to 
each other via the contact holes 26 . 
[ 0067 ] A second interlayer insulating film 72 is formed so 
as to cover the pixel electrodes 61. Common electrodes 67 
formed of a transparent conductive material are formed on 
a surface of the second interlayer insulating film 72 close to 
the liquid crystal layer 30. The common electrode 67 is 
formed over the entire sub - pixels and acts as a counter 
electrode . The common electrode 67 includes linear elec 
trodes 64 formed by a plurality of slits 63 extending approxi 
mately in the Y - axis direction in FIG . 6. The slits 63 are 
formed by etching the common electrode 67 by means of a 
photolithographic method . A storage capacitance is formed 
between the pixel electrode 61 and the common electrode 67 
with the second interlayer insulating film 72 sandwiched 
between the pixel electrode 61 and the common electrode 67 
being used as a dielectric film . Further , an alignment film 36 
is formed so as to cover the common electrode 67 and the 
second interlayer insulating film 72. A rubbing treatment is 
performed to the alignment film 36 in a predetermined 
direction . 
[ 0068 ] Next , a configuration of the counter substrate 69 
will be described . The counter substrate 69 has a substrate 
body 40 as its base , and colored layers 41 of color filters 
capable of passing therethrough different color light ( for 

Fourth Embodiment 

[ 0062 ] A liquid crystal device according to a fourth 
embodiment of the invention will be described herein below 
with reference to FIGS . 6 to 8. A basic configuration of the 
liquid crystal device according to this embodiment is the 
same as that of the first to third embodiments , except that the 
positional relationship of the electrodes is different from that 
of the first to third embodiments . FIG . 6 is a plan view 
illustrating the configuration of one pixel of the liquid 
crystal device according to this embodiment . FIG . 7 is a 
cross - sectional view illustrating the configuration of one 
pixel of the liquid crystal device . FIG . 8 is a diagram 
illustrating the arrangement of optical axes of the liquid 
crystal device . In the drawings below , individual members 
are appropriately depicted with different reduced scales in 
order to make them large enough to be recognized on the 
drawings . Moreover , the same constituent elements as those 
of the first to third embodiments will be denoted by the same 
reference numerals and the detailed descriptions thereof will 
be omitted . 
[ 0063 ] In the first to third embodiments , the common 
electrode was provided on a lower surface side ( substrate 
body side ) of the element substrate , and the pixel electrode 
was provided on an upper layer side ( liquid crystal layer 
side ) of the element substrate . To the contrary , in the liquid 
crystal device according to this embodiment , as illustrated in 
FIG . 7 , a pixel electrode ( first electrode ) 61 is provided on 
a lower surface side ( a side close to the substrate body 33 ) 
of an element substrate ( first substrate ) 68 , and common 
electrode ( second electrode ) 67 are provided on an upper 
layer side ( a side close to the liquid crystal layer 30 ) of the 
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example , R , G , B , white , and the like ) for each sub - pixel and 
a black matrix ( light shielding film ) 73 as a light shielding 
member are formed on the substrate body 40. A protective 
resin layer 78 is formed so as to cover the colored layers 41 
and the black matrix 73 , and an alignment film 42 is formed 
so as to cover the protective resin layer 78. A rubbing 
treatment is performed to the alignment film 42 in a direction 
opposite to that of the alignment film 36 . 
[ 0069 ] Here , the arrangement of the optical axes will be 
described . As illustrated in FIG . 8 , a transmission axis 31a 
of the polarization plate 31 on the element substrate 68 and 
a transmission axis 32a of the polarization plate 32 on the 
counter substrate 69 are arranged so as to be perpendicular 
to each other , and the transmission axis 32a of the polar 
ization plate 32 is arranged to be parallel with the Y - axis 
direction in FIG . 6. Moreover , the rubbing direction of the 
alignment film 36 is parallel with the transmission axis 32a 
of the polarization plate 32. Further , the rubbing direction of 
the alignment film 36 intersects the principal direction of an 
electric field generated between the common electrode 67 
and the pixel electrode 61. In addition , the liquid crystal 
molecules which were parallelly aligned along the rubbing 
direction in an initial state are rotated to be aligned toward 
the principal direction of the electric field in response to 
application of an electric voltage between the common 
electrode 67 and the pixel electrode 61. Based on a differ 
ence between the initial alignment state and the alignment 
state during voltage application , brightness is represented 
for each of the sub - pixels . In this way , the sub - pixels are 
driven to display images . Although not illust ed , the liquid 
crystal layer 30 is sealed within a sealing area formed by 
sealing member provided between the element substrate 68 
and the counter substrate 69. The slits 63 extend in the 
vertical direction ( Y - axis direction in FIG . 6 ) . 
[ 0070 ] Here , the rotation direction of the liquid crystals of 
the liquid crystal layer 30 in the slits 63 will be described . 
The electric field applied to the liquid crystal layer 30 is 
generated by a potential difference between the common 
electrode 67 and the pixel electrode 61 located in the slits 63 . 
The electric field is generated approximately in parallel with 
the plane of the element substrate 68 , and the direction of the 
electric field in plan view corresponds to a normal direction 
of the sides of the slits 63. When there is no potential 
difference between the common electrode 67 and the pixel 
electrode 61 , that is , when the electric field is in an OFF 
state , the alignment direction of the liquid crystals corre 
sponds to the rubbing direction . When the electric field is in 
an ON state , the alignment direction of the liquid crystals 
corresponds to the normal direction of the sides of the slits 
63. When the electric field changes from the OFF state to the 
ON state , the liquid crystals rotate in a direction where a 
rotation angle thereof is small . Therefore , when the potential 
difference between the common electrode 67 and the pixel 
electrode 61 changes from an OFF state to an ON state , the 
liquid crystals on the lower half part rotate in the counter 
clockwise direction and the liquid crystals on the upper half 
part rotate in the clockwise direction . 
[ 0071 ] Since the color sub - pixel is vertically long , when 
the slits 63 are arranged to extend in the horizontal direction , 
the number of both ends of the slits 63 may increase . 
Therefore , in the liquid crystal device 1A according to this 
embodiment , as illustrated in FIG . 6 , the extending direction 
of the slits 63 corresponds to the vertical direction ( Y - axis 

direction ) so that the number of end portions of the slits 63 
is decreased , and thus , a decrease in the aperture ratio is 
suppressed . 
[ 0072 ] If the entire slits 63 are inclined in the clockwise 
direction or the counter - clockwise direction , the liquid crys 
tal molecules may be twisted in one direction , and thus , a 
phenomenon that images are displayed in different colors 
depending on viewing directions may occur . This is because 
a visual retardation changes depending on directions where 
liquid crystal molecules are observed . In order to suppress 
such a problem , in the liquid crystal device 1A according to 
this embodiment , there are provided a domain where the 
extending direction of the slits 63 is inclined in the clock 
wise direction at an angle range of +3 to +10 degree with 
respect to the Y axis and a domain having an inclination 
angle range of -3 to -10 degree . That is , a multi - domain 
structure in which the linear electrodes 64 have a chevron 
shape is realized . For example , as illustrated in FIG . 8 , a 
domain where the extending direction L of the lower half 
part of the slit 63 is inclined in the clockwise direction at an 
angle of +5 degree with respect to the Y axis and a domain 
where the extending direction H of the upper half part 
thereof is inclined at an angle of –5 degree , whereby a 
multi - domain structure is realized . Although in the liquid 
crystal device 1A according to this embodiment , the number 
of domains having different alignment directions is two , 
many more domains having different alignment directions 
may be provided . In addition , the invention is not limited to 
the case where the extending direction of the lower half part 
of the slit 63 is inclined at the angle of +5 degree , but the 
lower half part of the slit may be formed by connecting a 
portion extending at an inclination angle of +10 degree and 
a portion extending at an inclination angle of +5 degree with 
each other . In such a case , similarly , as for the extending 
direction of the upper half part of the slit 63 , the upper half 
part of the slit may be formed by connecting a portion 
extending at an inclination angle of -10 degree and a portion 
extending at an inclination angle of –5 degree . Moreover , in 
such a case , the data line 13 may be shaped to be inclined 
along the slit 63 . 
[ 0073 ] Next , the relationship between the slits 63 of the 
common electrode 67 and the black matrix 73 will be 
described . The common electrode 67 is formed across the 
entire sub - pixels , and portions that are not hatched in FIG . 
6 are the slits 63 of the common electrode 67. The shaded 
portion is the black matrix 73. As illustrated in FIGS . 6 and 
7 , the common electrode 67 overlaps with the black matrix 
73 as viewed in plan view , and the slits 63 are formed so as 
not to overlap with the black matrix 73 as viewed in plan 
view . 
[ 0074 ] Moreover , the black matrix 73 and the data lines 13 
are arranged to extend in parallel with the slits 63. Therefore , 
it is possible to decrease the regions which do not contribute 
to display compared with a liquid crystal device having data 
lines extending in parallel with the Y axis , thereby increas 
ing the aperture ratio . 
[ 0075 ] Modification 
[ 0076 ] A liquid crystal device according to a modification 
will be described herein below with reference to FIG . 9. A 
basic configuration of the liquid crystal device according to 
this modification is the same as that of the first to third 
embodiments , except that the positional relationship of the 
electrodes is different from that of the first to third embodi 
ments . FIG . 9 is a cross - sectional view of the liquid crystal 
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device according to the modification . In FIG . 9 , the same 
constituent elements as those of FIG . 3 used in the first 
embodiment will be denoted by the same reference numerals 
and the detailed descriptions thereof will be omitted . 
[ 0077 ] In the first to third embodiments , the common 
electrode was provided on a lower surface side ( substrate 
body side ) of the element substrate , and the pixel electrode 
was provided on an upper layer side ( liquid crystal layer 
side ) of the element substrate . To the contrary , in the liquid 
crystal device according to this modification , as illustrated in 
FIG . 9 , a pixel electrode ( first electrode ) 61 is provided on 
a lower surface side ( a side close to the substrate body 33 ) 
of an element substrate ( first substrate ) 68 , and common 
electrode ( second electrode ) 67 are provided on an upper 
layer side ( a side close to the liquid crystal layer 30 ) of the 
element substrate 68. Therefore , the common electrode 67 
includes linear electrodes 64 and slits 63 . 
[ 0078 ] More specifically , the first interlayer insulating film 
71 is formed so as to cover the TFT element 12 , and a 
beta - shaped pixel electrode 61 is formed on the first inter 
layer insulating film 71. The pixel electrode 61 and the drain 
electrode 25 are electrically connected to each other via the 
contact hole 26 penetrating through the first interlayer 
insulating film 71. The second interlayer insulating film 72 
is formed so as to cover the pixel electrode 61 , and the 
common electrode 67 having a plurality of linear electrodes 
64 is formed on the second interlayer insulating film 72. The 
alignment film 36 is formed so as to cover the common 
electrode 67. Moreover , a black matrix 73 is formed on the 
first interlayer insulating film 71 so as to cover the data lines 
13 , the scan lines 14 , the TFT elements 12 , and the like . 
[ 0079 ] In addition , when the common electrode 67 is used 
as the second electrode as in the case of this modification , 
rather than providing the common electrode 67 formed on 
the second interlayer insulating film 72 to be divided for 
each of the sub - pixels , a configuration may be used in which 
the common electrode 67 is formed over the entire display 
regions of the liquid crystal display device , and in which the 
linear electrodes 64 and the slits 63 are formed for each of 
the sub - pixels . 
[ 0080 ] In the liquid crystal device according to this modi 
fication , it is possible to obtain the same advantage as the 
first to third embodiments that it is possible to provide a 
liquid crystal device capable of achieving a wide viewing 
angle , a high aperture ratio , and a high display luminance . 
[ 0081 ] Moreover , in accordance with the invention , the 
data lines are bent so as to comply with the shape of the 
electrode having the linear electrodes , whereby the dead 
spaces which do not contribute to display are reduced in the 
regions disposed along the data lines , and thus , the aperture 
ratio is increased . However , in the case where the black 
matrix is formed on the counter substrate side , the positional 
alignment accuracy between the data lines and the black 
matrix is not high enough because the accuracy depends on 
the bonding accuracy of the two substrates . As a result , the 
thus - obtained advantage of an improvement in the aperture 
ratio may fade away . 
[ 0082 ] To the contrary , according to the configuration of 
this modification , since the data lines 13 and the black 
matrix 73 are formed on the element substrate 68 , unlike a 
case where the data lines and the black matrix are formed on 
different substrates , the positional alignment accuracy 
between the data lines 13 and the black matrix 73 may 
depend on the alignment accuracy of the photographic 

process , which is much higher than the bonding accuracy of 
the substrates . Therefore , the positional alignment between 
the data lines 13 and the black matrix 73 can be performed 
with a high accuracy , and thus , a high aperture ratio can be 
maintained . Electronic Apparatus 
[ 0083 ] Next , an electronic apparatus having the above 
described liquid crystal device will be described . FIG . 10 is 
a perspective view of a cellular phone as an example of the 
electronic apparatus having the liquid crystal device accord 
ing to the invention . As illustrated in FIG . 10 , the cellular 
phone 300 includes a body portion 301 and a display portion 
302 configured to be opened and closed with respect to the 
body portion 301. A display 303 is disposed in an inner 
portion of the display portion 302 , and various icons , 
characters and images related to phone calls are displayed on 
a display screen 304. Moreover , manipulation buttons 305 
are arranged on the body portion 301 . 
[ 0084 ] Further , an antenna 306 is attached to one end 
portion of the display portion 302 to be freely extended and 
contracted . A speaker ( not illustrated ) is installed inside an 
earpiece part 307 that is provided on an upper portion of the 
display portion 302. Further , a microphone ( not illustrated ) 
is installed inside a mouthpiece part 308 that is provided on 
the lower end portion of the body portion 301. Here , the 
liquid crystal device according to the above embodiment is 
used as the display 303 . 
[ 0085 ] In accordance with the cellular phone of this 
embodiment , since the cellular phone is provided with the 
liquid crystal device according to the above - described 
embodiment , it is possible to realize a cellular phone having 
a liquid crystal display unit capable of achieving a high 
display luminance and a wide viewing angle . 
[ 0086 ] The electronic apparatus having the liquid crystal 
device is not limited to the cellular phone but other elec 
tronic apparatuses may be used such as a personal computer , 
a notebook type personal computer , a workstation , a digital 
camera , a vehicle - mounted monitor , a car navigation appa 
ratus , a head - mounted display , a digital video camera , a 
television receiver , a view - finder type or monitor - direct 
view video tape recorder , a pager , a electronic note , an 
electronic calculator , an electronic book , a projector , a word 
processor , a video phone , a POS terminal , or an apparatus 
equipped with a touch panel . 
[ 0087 ] It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the art . 
Such changes and modifications can be made without 
departing from the spirit and scope of the present subject 
matter and without diminishing its intended advantages . It is 
therefore intended that such changes and modifications be 
covered by the appended claims . 

The application is claimed as follows : 
1. A liquid crystal device , comprising : 
a first substrate and a second substrate that are disposed to 

face each other , the first substrate including a plurality 
of data lines and a plurality of scan lines which intersect 
each other ; 

a liquid crystal layer that is sandwiched between the first 
substrate and the second substrate ; 

a first electrode that is provided on a liquid crystal layer 
side of the first substrate ; 

an insulating layer that is provided on the liquid crystal 
layer side of the first electrode ; 
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a second electrode that is provided on the liquid crystal 
layer side of the insulating layer ; and 

a light shielding film configured to overlap with at least 
one of the data lines and at least one of the scan lines , 
the light shielding film being provided on the second 
substrate , 

wherein : 
sub - pixels are formed at regions surrounded by the data 

lines and the scan lines ; 
the second electrode has a plurality of gaps and a plurality 

of linear electrodes ; 
at least one of the gaps has a first bent portion , a second 
bent portion , and a linear portion , 

the first bent portion is provided in a substantially central 
portion of the respective sub - pixels in a long - axis 
direction of the respective sub - pixels ; 

the first bent portion has such a shape that both sides 
thereof are inclined in opposite directions with respect 
to the long - axis direction of the sub - pixels ; 

one end of the linear portion is connected to the first bent 
portion , and the linear portion extends from the first 
bent portion in an extending direction of the linear 
portion ; 

the second bent portion is connected to another end of the 
linear portion , and is inclined with respect to the 
extending direction of the linear portion ; and 

the data lines or the scan lines are bent in an extending 
direction of the linear portion in plan view , 

wherein the second electrode is provided over the first 
electrode , one of the first electrode and second elec 
trode is a pixel electrode , and the other of the first 
electrode and second electrode is a common electrode , 
and 

wherein the light shielding film is configured to overlap 
with the second bent portion . 

2. The liquid crystal device according to claim 1 , wherein 
the second electrode has the linear electrodes with the 

gaps therebetween , and 
each of the linear electrodes is linearly symmetric about 

a short - axis direction of the respective sub - pixels . 
3. The liquid crystal device according to claim 1 , wherein 
the second electrode has the linear electrodes with the 

gaps therebetween , 
two adjacent linear electrodes included in the linear 

electrodes each include a bent portion , and 
a region disposed between the bent portions of the two 

linear electrodes in a short - axis direction of the respec 
tive sub - pixels is one of the gaps that is between the 
two adjacent linear electrodes . 

4. The liquid crystal device according to claim 1 , wherein 
the second electrode has the linear electrodes with the 

gaps therebetween , 
two adjacent linear electrodes included in the linear 

electrodes each include a bent portion , and 
a connection portion is provided to a region disposed 
between bent portions of the two linear electrodes in a 
short - axis direction of the respective sub - pixels so as to 
connect the two adjacent linear electrodes with each 
other . 

5. The liquid crystal device according to claim 1 , wherein 
the second electrode has the linear electrodes with the 

gaps therebetween , and 
among the linear electrodes and the gaps alternately 

arranged in a short - axis direction of the respective 

sub - pixels , the linear electrode and the gap disposed at 
a region located close to one of the bent data lines or 
one of the bent scan lines has a width larger than a 
width of the linear electrode and the gap disposed at a 
region located distant from the bent data line or the bent 
scan line . 

6. The liquid crystal device according to claim 1 , wherein 
the second electrode has the linear electrodes with the 

gaps therebetween , and 
among the linear electrodes arranged in a short - axis 

direction of the respective sub - pixels , the linear elec 
trode disposed at a region located close to one of the 
bent data lines or one of the bent scan lines has a width 
larger than a width of the linear electrode disposed at a 
region located distant from the bent data line or the bent 
scan line . 

7. The liquid crystal device according to claim 1 , wherein 
among the gaps arranged in a short - axis direction of the 

respective sub - pixels , the gap disposed at a region 
located close to one of the bent data es or one of the 
bent scan lines has a width larger than a width of the 
gap disposed at a region located distant from the bent 
data line or the bent scan line . 

8. The liquid crystal device according to claim 1 , further 
comprising 

a light blocking film configured to overlap with at least 
one of the data lines or at least one of the scan lines 
which is at least bent in plan view , the light shielding 
film being provided on the first substrate . 

9. The liquid crystal device according to claim 8 , wherein 
the light blocking film is configured to overlap with the 

second electrode which is bent in plan view . 
10. The liquid crystal device according to claim 9 , 

wherein 
the light blocking film is arranged to extend in parallel 

with the gaps . 
11. The liquid crystal device according to claim 10 , 

wherein 
the light blocking film is formed so as not to overlap with 
the gaps . 

12. The liquid crystal device according to claim 1 , 
wherein 

the light shielding film is arranged to extend in parallel 
with the gaps . 

13. The liquid crystal device according to claim 12 , 
wherein 

the light shielding film is formed so as not to overlap with 
the gaps . 

14. A liquid crystal device , comprising : 
a first substrate and a second substrate that are disposed to 

face each other , the first substrate including a plurality 
of data lines and a plurality of scan lines which intersect 
each other ; 

a liquid crystal layer that is sandwiched between the first 
substrate and the second substrate ; 

a first electrode that is provided on a liquid crystal layer 
side of the first substrate ; 

an insulating layer that is provided on the liquid crystal 
layer side of the first electrode ; 

a second electrode that is provided on the liquid crystal 
layer side of the insulating layer ; and 
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a light shielding film configured to overlap with at least 
one of the data lines and at least one of the scan lines , 
the light shielding film being provided on the second 
substrate , 

wherein : 
sub - pixels are formed at regions surrounded by the data 

lines and the scan lines ; 
the second electrode has a plurality of gaps and a plurality 
of linear electrodes ; 

at least one of the gaps has a first bent portion , a second 
bent portion , and a linear portion , 

the first bent portion is provided in a substantially central 
portion of the respective sub - pixels in a long - axis 
direction of the respective sub - pixels ; 

the first bent portion has such a shape that both sides 
thereof are inclined in opposite directions with respect 
to the long - axis direction of the sub - pixels ; 

one end of the linear portion is connected to the first bent 
portion , and the linear portion extends from the first 
bent portion in an extending dire 

the second bent portion is connected to another end of the 
linear portion , and is inclined with respect to the 
extending direction of the linear portion ; and 

the data lines or the scan lines are bent in an extending 
direction of the linear portion in plan view , 

wherein the second electrode is provided over the first 
electrode , one of the first electrode and second elec 
trode is a pixel electrode , and the other of the first 
electrode and second electrode is a common electrode , 

wherein the light shielding film is configured to overlap 
with the second bent portion , and 

wherein the first bent portions of two adjacent gaps of the 
gaps are aligned along a short - axis direction of the 
respective sub - pixels . 

15. The liquid crystal device according to claim 14 , 
wherein 
among the gaps arranged in a short - axis direction of the 

respective sub - pixels , the gap disposed at a region 
located close to one of the bent data lines or one of the 
bent scan lines has a width larger than a width of the 
gap disposed at a region located distant from the bent 
data line or the bent scan line . 

16. The liquid crystal device according to claim 14 , 
wherein 

the light shielding film is arranged to extend in parallel 
with the gaps . 

17. The liquid crystal device according to claim 16 , 
wherein 

the light shielding film is formed so as not to overlap with 
the gaps . 


